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Abstract 
The objective was to introduce a new system for transvaginal removal of ovarian cyst 
and to evaluate its feasibility.  With a new transvaginal system, ultrasound assisted 
culdotomy, and laparoscopy supported cystectomy if vaginal procedure failed.  We 
conducted a retrospective review in which 35 cases using new vaginal ovarian 
cystectomy were compared to 40 cases of laparoscopic cystectomy for the treatment of 
dermoid cyst.  All cystectomies were completed without conversion to laparotomy and 
complications.  In a case from vaginal group, laparoscopy was required.  No 
differences existed in operating time, haemoglobin decrease and C-reactive protein 
value between groups.  Laparoscopically supported vaginal ovarian cystectomy with 
ultrasound-guided culdotomy was equivalent to laparoscopic cystectomy as to 
invasiveness and preserved the option of a completely vaginal approach.  When a 
presumed benign dermoid cyst is located in cul-de-sac, this operation may represent a 
preferable alternative to an exclusively laparoscopic or exclusively vaginal ovarian 
cystectomy. 
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Introduction 
  Abdominal surgery has traditionally required an abdominal wall incision and this 
dermal incision is one of the most important determinants of invasiveness.  Pain, 
scarring, and complications including hernia formation and adhesions are associated 
with the incision size 1.  Although the use of laparoscopy has contributed significantly 
to an improvement in these shortcomings by reducing the size of the incisions, 
laparoscopy still possesses similar complications as laparotomy 2-4. 
  Recently, natural orifice translumenal endoscopic surgery (NOTES) has become an 
area of great interest 1,5-9.  In NOTES, natural orifices such as the mouth, anus, urethra, 
and vagina are used as ports of entry into the peritoneal cavity through which flexible or 
rigid endoscopic devices are passed.  NOTES is still in the early stages of development, 
but is expected to prove superior to laparoscopic surgery with regard to invasiveness, as 
incisions in the abdominal wall are eliminated.  Among natural orifices, the 
transvaginal route is considered to be the most promising for peritoneal cavity access 
10-13. 
  The vagina is a unique organ, directly abutting the peritoneal cavity, but showing no 
visible scars after incision of the vaginal wall 14,15.  For more than a century, 
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gynaecological surgeons have used the vagina as a route for the removal of 
intraperitoneal organs 16.  Vaginal hysterectomy is commonly performed by 
gynaecologists and has many advantages over both abdominal hysterectomy and 
laparoscopically assisted vaginal hysterectomy 17,18.  Theoretically, benign ovarian 
cysts can also be removed vaginally 19,20. 
  Vaginal ovarian cystectomy, however, has failed to gain wide acceptance among 
gynaecologists.  In developed countries, most benign ovarian cysts are managed 
laparoscopically.  Vaginal ovarian cystectomy consists of culdotomy and ovarian 
cystectomy, and each step carries technical difficulties 21.  In the culdotomy, the 
peritoneal cavity cannot be opened without an accurate incision of the vaginal wall 
towards the cul-de-sac, and a blind incision can sometimes injure the rectum 22.  Even 
if the culdotomy is performed successfully, intrapelvic adhesions among cysts and 
uterus sometimes preclude completion of the cystectomy.  In such cases, the surgeon 
must convert to laparotomy.  The risk of rectal injury and the uncertainty of success 
have thus dissuaded most gynaecologists from adopting this procedure. 
  To resolve these problems, we recently proposed new techniques for culdotomy and 
cystectomy that do not default to laparotomy when unsuccessful.  Transvaginal 
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ultrasound was used to identify a safe route into the cul-de-sac and this culdotomy 
procedure showed a high success rate10,23,24.  In addition, to remove the dependency on 
laparotomy if the vaginal approach failed, we adopted a system in which a laparoscopic 
system was available if needed25. 
  The less-invasive surgery must be pursued continuously after the establishment of 
minimally invasive surgery by laparoscopy.  Vaginal surgery has the benefit of no 
incisions in the abdominal wall, compared with laparoscopy.  In this study, vaginal 
ovarian cystectomy using a new culdotomy approach and laparoscopic backup was 
compared to standard laparoscopic cystectomy in women with a dermoid cyst.  The 
purpose of this study was to evaluate the feasibility of the newly presented vaginal 
ovarian cystectomy. 
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Materials and Methods 
   The diagnosis of dermoid cyst was determined by preoperative transvaginal 
ultrasonography 26,27.  The indications for cystectomy were that the dermoid cysts were 
presumed benign and the premenopausal women wished to preserve the ovaries.  In 
the majority of cases, magnetic resonance imaging (MRI) was used to distinguish 
benign dermoid cyst from dermoid cyst with malignant transformation or other ovarian 
tumours including malignancies.  Dermoid cysts with serum squamous cell carcinoma 
antigen levels outside the normal range were excluded from the indications for 
cystectomy, due to the possibility of malignant transformation 28-30.  Dermoid cysts 
with alpha-fetoprotein levels outside the normal range were also excluded because of 
the possibility of being immature 31. 
  For the treatment of presumed benign dermoid cysts, 93 women had undergone 
ovarian cystectomy between January 2004 and September 2009 at Kanazawa University 
Hospital or Sagawa Clinic.  Of these 93 women, we identified 75 women with a 
unilateral cyst located in the cul-de-sac.  Residual 18 women had either bilateral cysts 
or unilateral cyst located in the vesico-uterine fossa.  A transvaginal approach using 
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culdotomy was applied in 35 of these women, and a standard laparoscopic method was 
used in the remaining 40 women. 
  The vaginal approach for cystectomy was explained to the women by two 
gynaecological surgeons.  During the study period, 42 women with unilateral dermoid 
cyst in the cul-de-sac were introduced to these two surgeons.  After excluding three 
women who were still virgins, 39 women received explanations of not only the 
laparoscopic method, but also the transvaginal approach to removing the cyst.  
Thirty-five of the 39 women wished to undergo transvaginal cystectomy and four 
women elected for laparoscopic cystectomy.  As the three virgins were treated by 
laparoscopic cystectomy, seven of the 42 women were treated using the laparoscopic 
method.  During the same period, 33 women were introduced to another four surgeons 
who were specialists in the laparoscopic surgery, and were all treated using the 
laparoscopic method.  In total, 35 women were treated using the transvaginal approach 
and 40 women were treated using the laparoscopic method. 
  Age, body mass index, parity, and maximum cyst diameter were determined in both 
vaginal and laparoscopic groups as preoperative characteristics (Tables 1).  
Completion rate, rate of conversion to laparoscopy or laparotomy, intraoperative 
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complications, operating time, haemoglobin decrease on postoperative day 1, C-reactive 
protein (CRP) level on postoperative day 3 and postoperative complications were 
examined as intra- and postoperative outcomes and compared between groups (Tables 
2,3).  Estimated blood loss could not be calculated in half of the laparoscopy cases, 
since the blood was combined with aspirated cyst contents and irrigation.  
Haemoglobin decrease was therefore used to evaluate blood loss.  Haemoglobin value 
was examined preoperatively and on postoperative day 1, and the decrease calculated as 
the difference between these two values.  CRP increases when infection or 
inflammation occurs, so we used the CRP level as an indicator of infection, 
inflammation and the invasiveness of surgery.  Preoperative CRP levels were all below 
the limit of detection.  
  Normally distributed data were reported as the mean  standard deviation, whereas 
skewed data were reported as the median with interquartile range.  To test differences, 
Student’s t-test was used for normally distributed data, whereas Mann-Whitney U test 
was used for skewed data.  Values of P<0.05 were considered statistically significant. 
Operative procedure for the vaginal approach: 
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  Women were administered enemas on both the day prior to and the day of surgery. 
Antibiotic prophylaxis was intravenously used on the day of surgery and subsequent 
two days.  The operation began transvaginally with the woman in the dorsal lithotomy 
position on the operating table under general or spinal anaesthesia.  Disinfection of 
vagina was achieved by povidone iodine.  Culdotomy was completed first, followed by 
ovarian cystectomy, which was performed through the defect in the vaginal wall  
(Figure 1). 
  Each culdotomy was assisted by transvaginal ultrasonography.  In the first eight 
cases, ultrasound and a renal balloon dilator catheter were used for culdotomy 23.  In 
the last 27 cases, ultrasound and an umbrella Hakko needle was used for culdotomy 10,24.  
With both methods, transvaginal ultrasonography visualized the safe vaginal area for 
entry into the cul-de-sac.  
  In the former group, following centesis to the vaginal wall by the needle under 
ultrasound guidance, a balloon catheter dilated the route toward the cul-de-sac 23.  
 In the latter group, an umbrella Hakko needle was a guide for the entry into 
intraperitoneal cavity 10,24.  After a vaginal ultrasound probe with a needle guide was 
inserted into the vagina, the ovarian cyst was directly punctured under ultrasound 
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guidance with an umbrella Hakko needle via the center of the posterior vaginal fornix 
(Figure 2-A, 2-C).  Following ultrasonographic confirmation of the placement of the 
top of the umbrella needle into the cyst, the umbrella portion of the needle was opened 
(Figure 2-B).  Following the extraction of the ultrasound probe from the vagina, the 
needle remained, penetrating the center of the posterior vaginal fornix.  While the 
needle was gently retracted towards the operator’s side, the vaginal walls on both sides 
of the needle were incised with an electric scalpel (Figure 2-D).  Following an 
adequate incision of the vaginal wall, the ovarian cyst wall was visible in the cul-de-sac 
through the vaginal defect.  By enlarging the defect in the vaginal wall with forceps, 
the culdotomy was completed (Figure 2-E).  The final size of incision was about 3cm. 
This culdotomy procedure was named Culdotomy 2U24.  In cases in which the ovarian 
cyst was a short distance from the cul-de-sac, we adopted the Culdotomy 4S2U 
procedure10.  In this procedure, saline solution was infused into the intrapelvic cavity 
from a balloon catheter inserted into the uterus via the fallopian tubes and an 
artificially-developed, saline solution space in the cul-de-sac was punctured by the 
umbrella needle under the guidance of transvaginal ultrasound (Figure 2-C).  After 
successful culdotomy, the ovarian cyst wall was visible in the cul-de-sac.  
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  The ovarian cyst was then partially exteriorised through the vaginal wall defect 
towards the side of the operator.  The cyst contents were then aspirated with another 
needle to reduce the volume and permit further exteriorisation (Figure 2-F).  If the 
dermoid cyst had too many solid components or the cyst fluid was too viscous for 
drainage, cyst contents were removed by enlarging the culdotomy.  Any cyst contents 
that spilled into the peritoneum were carefully aspirated and wiped away.  After the 
partial descent of the cyst into the vagina, transvaginal ovarian cystectomy was 
performed in a manner similar to that of the procedure for laparotomy (Figure 2-G).  
Perfect resection of cyst wall was confirmed by no rupture and round shape of the 
removed cyst wall bottom.  Following hemostasis and repair of the remaining ovarian 
tissue (Figure 2-H), the defect in the vaginal wall was closed with sutures transvaginally 
(Figure 2-I). 
  If vaginal ovarian cystectomy was impossible because of failed culdotomy or no 
descent of cyst into the vagina secondary to intrapelvic adhesions or in the event of 
uncontrolled bleeding, cystectomy was completed by laparoscopy (Figure 1) 25. 
Laparoscopic ovarian cystectomy was performed using a standard laparoscopic 
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procedure.  After removal of the resected surgical specimen via the vagina, the vaginal 
defect was closed transvaginally. 
  The umbrella Hakko needle is a newly developed device that has not yet been 
approved for medical use 10,24.  The Kanazawa University Hospital ethics committee 
and institutional review board authorised experimental use of this device in vaginal 
ovarian cystectomy.  A full explanation of the device was provided to the women, all 
of whom provided informed consent prior to participating in the study. 
Laparoscopy operative procedure: 
  Gas laparoscopy was performed in all laparoscopic cases.  The woman was placed 
in the dorsal lithotomy position on the operating table under general anaesthesia and the 
first trocar was inserted from below the umbilicus into the intraperitoneal cavity using 
the open method.  Following visualisation of the intraperitoneal cavity with the scope, 
two additional ports were inserted.  A uterine manipulating device was used to move 
the uterus in all women except those who were virgins.  In most cases cystectomy was 
completed intra-abdominally.  In some cases the cyst contents were aspirated 
intra-abdominally and the cyst was removed extra-abdominally.  Following hemostasis 
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with bipolar forceps and irrigation of the intraperitoneal cavity, the laparoscopic 
procedure was finished with suturing of the port wounds. 
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Results 
  Age, body mass index, parity, and cyst diameter were compared between the vaginal 
and laparoscopic groups as preoperative patient characteristics (Table 1).  No 
significant differences were noted between groups, although the vaginal group tended to 
show higher mean age and fewer nulliparous women compared to the laparoscopic 
group. 
  All cases were divided into nulliparous and pluriparous classes.  In each class, age, 
body mass index, and cyst diameter were compared between vaginal and laparoscopic 
groups (Table 1).  In the nulliparous class, mean age tended to be higher and body 
mass index tended to be lower in the vaginal group, but these differences were not 
significant.  In the pluriparous class, no differences were apparent between groups. 
  All cystectomies in both vaginal and laparoscopic groups were completed without 
conversion to laparotomy.  Laparoscopy was required to complete the cystectomy in a 
case from the vaginal group due to uncontrolled bleeding.  No major intraoperative 
complications, including rectal injury, were encountered in either group (Table 2). 
  Operating time, haemoglobin decrease on postoperative day 1 and CRP level on 
postoperative day 3 were compared between groups, in the nulliparous and pluriparous 
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classes.  Haemoglobin decrease is shown as mean  standard deviation because of the 
normal distribution, while data for operating time and CRP level are shown as median 
with interquartile range because of the skewed distribution. 
  Operating time and haemoglobin decrease were compared between groups as 
intraoperative outcomes (Table 3).  Operating time tended to be shorter in the vaginal 
group than in the laparoscopic group in both nulliparous and pluriparous classes, but the 
differences were not significant.  No significant difference existed between the two 
groups with regard to haemoglobin decrease. 
  CRP level was compared between groups as postoperative outcomes (Table 3).  No 
difference between groups was identified about CRP level.  No severe postoperative 
complications or cases of malignancy were identified in either group. 
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Discussion 
  Vaginal ovarian cystectomy requires no incisions into the abdomen.  If completed 
successfully, the procedure may be less invasive than laparoscopy 32.  The 
conventional transvaginal approach, however, is not always successful and is often 
difficult 21.  A restrictive surgical field, lack of confidence in performing the culdotomy, 
difficulty in observing and irrigating intraperitoneal cavity and a reluctance to convert to 
laparotomy in unsuccessful cases are factors that have dissuaded most gynaecologists 
from adopting this procedure.  We have proposed two solutions to some of these 
shortcomings 10,23,24,25.  The first is a new culdotomy technique and the other is support 
by laparoscopy.  Our modifications have evolved into laparoscopically supported 
vaginal ovarian cystectomy with ultrasound-guided culdotomy.  We therefore 
compared this new system of vaginal ovarian cystectomy with standard laparoscopic 
cystectomy. 
  To avoid sampling bias between the two groups, we gave thought to the following 
points.  The histological type of ovarian cysts was limited to dermoid cysts.  
Operative procedure was limited to cystectomy only.  Bilateral cysts were excluded 
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and the object of surgery was restricted to unilateral cyst located in the cul-de-sac. 
Eligible cases were selected from the same facilities within the same period. 
  Analysis of preoperative patient characteristics revealed fewer nulliparous women in 
the vaginal group, compared to the laparoscopic group (Table 1).  Women were 
required to be non-virginal for employment of the transvaginal route.  As a result, three 
women who were virgins were intentionally assigned to the laparoscopic group.  Of 
the four women who desired laparoscopic operation after explanation of the 
transvaginal method, three were nulliparous by chance.  If they had been included in 
the vaginal group, there would have been more nulliparous women in the vaginal group. 
Bias of parity may have influenced operative outcomes, as the transvaginal procedure 
may be easier in pluriparous women, compared to nulliparous women.  We thus 
divided cases into nulliparous and pluriparous classes for analysis. 
  Analysis of preoperative patient characteristics in the nulliparous class showed a 
tendency toward older age and lower body mass index in the vaginal group, although 
these differences were not significant (Table 1).  The absence of virgins seems likely to 
have increased the mean age in the vaginal group.  We do not know why body mass 
index was lower in the vaginal group. 
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  All culdotomies were achieved successfully with ultrasound-guided methods in the 
vaginal group.  In the last 27 of the 35 cases, the latest culdotomy procedures were 
adopted 10,24.  Transvaginal ultrasonography visualised the safe vaginal area for entry 
into the cul-de-sac and a newly developed umbrella Hakko needle guided for the correct 
incision of the vaginal wall.  This method was simple and the operating time for 
culdotomy was short.  We think that each successful culdotomy was due to this 
technique. 
  No cases showed poor descent of the cyst to the vagina and resultant conversion to 
laparoscopy.  This finding suggests that adhesions are rare and removal of a cyst wall 
through the vaginal wound is possible in the majority of cases of dermoid cyst.  In one 
case, laparoscopy was required because of uncontrolled bleeding from remaining 
ovarian tissue.  In our system, laparoscopy guarantees completion of the operation 
whenever the transvaginal procedure fails, thus sparing the woman a highly invasive 
procedure.  In this sense, our system worked well 25. 
  Some gynaecologists may claim that laparoscopically supported vaginal ovarian 
cystectomy is not an operative method, as the laparoscopy is not always used and the 
procedure differs among cases.  Allowing for this point, we consider our method as a 
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system.  There is merit to recognising transvaginal cystectomy with backup 
laparoscopy as a definite operation system.  Traditional vaginal cystectomy without 
laparoscopic support must sometimes be converted to laparotomy, and has thus failed to 
gain wide support from both surgeons and patients.  Recognition of our method as an 
operative system could lead to a dramatic effect on vaginal ovarian cystectomy. 
Gynaecologists would be able to confidently recommend a vaginal approach to women. 
Women would be more likely to accept a vaginal approach if a minimally invasive 
procedure is more certain.  Vaginal ovarian cystectomy combined with laparoscopic 
support should be recognised as a new operative system. 
   In terms of operating time, haemoglobin decrease and CRP level, no differences 
existed between groups.  These findings suggest that cystectomy via a vaginal route is 
comparable to laparoscopic cystectomy in terms of invasiveness. 
   Although no intra- or postoperative complications were apparent in the vaginal 
group, infertility and dyspareunia over the long term must be evaluated.  According to 
a questionnaire about transvaginal NOTES to gynaecologists, infertility and 
dyspareunia after the operation remain matters of concern 33.  We are now addressing 
these questions with a questionnaire to women undergoing vaginal ovarian cystectomy. 
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   We must take into consideration the influences of intraperitoneal spillage of cyst 
contents.  When performing ovarian cystectomy, either laparoscopically or 
transvaginally, avoiding intraperitoneal spillage in all cases is not feasible 34,35. 
Preoperative minimisation of the possibility of ovarian malignancy is thus imperative 
26,27,36.  Meticulous preoperative studies, including ultrasound, MRI, and tumour 
marker levels are essential to exclude all cases of possible malignancy 26-31.  In some 
cases in which preoperative examinations don’t perfectly deny the possibility of 
malignancy, laparoscopy should be selected because laparoscopic inspection may be 
useful to find Ic ovarian malignancy.   
  Chemical inflammation after intraperitoneal spillage must also be avoided.  CRP 
level of the vaginal group was statistically equal to that of the laparoscopic group.  
This result suggests that intraperitoneal spillage in the vaginal group was minimal and 
chemical inflammation did not occur.  However, the degree of intraperitoneal spillage 
should be estimated using a different method.  Currently, we perform intraperitoneal 
observation with a flexible endoscope via a vaginal wound during vaginal ovarian 
cystectomy.  Using this scope, the pelvic cavity can not only be observed, but also 
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irrigated.  This method may thus become useful as a routine procedure for vaginal 
ovarian cystectomy. 
  We named the new vaginal ovarian cystectomy using ultrasound and an umbrella 
needle, as applied in the last 27 cases, “ laparoscopically supported vaginal ovarian 
cystectomy with the assistance of ultrasound and an umbrella needle ” (LSVOC2U).  
Our system showed a reliable profile comparable to conventional laparoscopy for the 
treatment of dermoid cyst located in the cul-de-sac.  If the woman desires a minimally 
invasive, scarless surgery, this method may be the preferred alternative to an exclusively 
laparoscopic or exclusively vaginal ovarian cystectomy.
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Figure Legends 
Figure 2  The procedure of vaginal ovarian cystectomy 
A. The top of the umbrella Hakko needle. The umbrella portion is closed. 
B. The top of the umbrella Hakko needle. The umbrella portion is opened. 
C. With the patient in the dorsal lithotomy position, the ovarian cyst or saline solution 
space in the cul-de-sac is punctured under ultrasound guidance through a needle 
guide; an umbrella Hakko needle is inserted at the center of the posterior vaginal 
fornix. 
D. Vaginal walls on both sides of the needle are incised with an electric scalpel. 
E. Following an adequate incision of vaginal wall, the ovarian cyst wall in the 
peritoneal cavity is visible.  In Culdotomy 2U, the cyst punctured by an umbrella 
needle is found. 
F. The aspiration of cyst contents with the needle promotes the reduction and 
exteriorisation of cyst. 
G. After descent of the cyst into the vagina, ovarian cystectomy is performed.  
H. After hemostasis, the remaining ovarian tissue is repaired. 
I. The defect in the vaginal wall is closed with sutures transvaginally. 
        M Tanaka new transvaginal ovarian cystectomy page 23 
References 
1. McGee MF, Rosen MJ, Marks J, Onders RP, Chak A, Faulx A, et al. Primer on 
natural orifice transluminal endoscopic surgery: building a new paradigm. Surg 
Innov. 2006 Jun;13(2):86-93. Review. 
2. Boni L, Benevento A, Rovera F, Dionigi G, Di Giuseppe M, Bertoglio C, et al. 
Infective complications in laparoscopic surgery. Surg Infect (Larchmt). 2006;7 
Suppl 2:S109-11. Review. 
3. Vitale GC, Davis BR, Tran TC. The advancing art and science of endoscopy. Am 
J Surg. 2005 Aug;190(2):228-33. Review. 
4. Sauerland S, Lefering R, Neugebauer EA. Laparoscopic versus open surgery for 
suspected appendicitis. Cochrane Database Syst Rev. 2004 Oct 
18;(4):CD001546. Review. 
5. Flora ED, Wilson TG, Martin IJ, O'Rourke NA, Maddern GJ. A review of natural 
orifice translumenal endoscopic surgery (NOTES) for intra-abdominal surgery: 
experimental models, techniques, and applicability to the clinical setting. Ann 
Surg. 2008 Apr;247(4):583-602. 
6. Kalloo AN, Singh VK, Jagannath SB, Niiyama H, Hill SL, Vaughn CA, et al. 
        M Tanaka new transvaginal ovarian cystectomy page 24 
Flexible transgastric peritoneoscopy: a novel approach to diagnostic and 
therapeutic interventions in the peritoneal cavity. Gastrointest Endosc. 2004 
Jul;60(1):114-7. 
7. Marks JM, Ponsky JL, Pearl JP, McGee MF. PEG "Rescue": a practical NOTES 
technique. Surg Endosc. 2007 May;21(5):816-9. Epub 2007 Apr 3. 
8. Marescaux J, Dallemagne B, Perretta S, Wattiez A, Mutter D, Coumaros D. 
Surgery without scars: report of transluminal cholecystectomy in a human being. 
Arch Surg. 2007 Sep;142(9):823-6; discussion 826-7. 
9. Zorron R, Maggioni LC, Pombo L, Oliveira AL, Carvalho GL, Filgueiras M. 
NOTES transvaginal cholecystectomy: preliminary clinical application. Surg 
Endosc. 2008Feb;22(2):542-7. Epub 2007 Nov 20. 
10. Tanaka M, Sagawa T, Hashimoto M, Mizumoto Y, Yoshimoto H, Yamazaki R, et 
al. The Culdotomy FourS Two U procedure for transvaginal access to the 
peritoneal cavity. Endoscopy 2009 May;41(5):472-4.  
11. Zorron R, Palanivelu C, Galvão Neto MP, Ramos A, Salinas G, Burghardt J et al. 
International multicenter trial on clinical natural orifice surgery--NOTES IMTN 
study: preliminary results of 362 patients. Surg Innov. 2010 Jun;17(2):142-58. 
        M Tanaka new transvaginal ovarian cystectomy page 25 
12. Lehmann KS, Ritz JP, Wibmer A, Gellert K, Zornig C, Burghardt J et al. The 
German registry for natural orifice translumenal endoscopic surgery: report of 
the first 551 patients. Ann Surg. 2010 Aug;252(2):263-70. 
13. Meining, H. Feussner, P. Swain, G. Z. Yang, K. Lehmann, R. Zorron et al. 
Natural-orifice transluminal endoscopic surgery (NOTES) in Europe: summary 
of the working group reports of the Euro-NOTES meeting 2010. Endoscopy 
2011; 43: 140–3 
14. Christian J, Barrier BF, Schust D, Miedema BW, Thaler K. Culdoscopy: a 
foundation for natural orifice surgery--past, present, and future. J Am Coll Surg. 
2008 Sep;207(3):417-22. Epub 2008 May 5. Review. 
15. Tsin DA, Colombero LT, Lambeck J, Manolas P. Minilaparoscopy-assisted 
natural orifice surgery. JSLS. 2007 Jan-Mar;11(1):24-9. 
16. Lee RA, Welch JS, Spraitz AF Jr. Use of posterior culdotomy in pelvic operation. 
Am J Obstet Gynecol. 1966 Jul 15;95(6):777-80. 
17. Richardson RE, Bournas N, Magos AL. Is laparoscopic hysterectomy a waste of 
time? Lancet. 1995 Jan 7;345(8941):36-41. 
18. Garry R, Fountain J, Brown J, Manca A, Mason S, Sculpher M, et al. 
        M Tanaka new transvaginal ovarian cystectomy page 26 
EVALUATE hysterectomy trial: a multicentre randomised trial comparing 
abdominal, vaginal and laparoscopic methods of hysterectomy. Health Technol 
Assess. 2004 Jun;8(26):1-154. 
19. Massi GB, Savino L, Lena A, Susini T. Management of benign adnexal masses 
by vaginal route. Front Biosci. 1996 Nov 1;1:g12-5.  
20. Teng FY, Muzsnai D, Perez R, Mazdisnian F, Ross A, Sayre JW. A comparative 
study of laparoscopy and colpotomy for the removal of ovarian dermoid cysts. 
Obstet Gynecol. 1996 Jun;87(6):1009-13. 
21. Wang PH, Lee WL, Juang CM, Tsai WY, Chao HT, Yuan CC. Excision of 
mature teratoma using culdotomy, with and without laparoscopy: a prospective 
randomised trial. BJOG. 2001 Jan;108:91-4. 
22. Hoffman MS, Lynch C, Lockhart J, Knapp R. Injury of the rectum during 
vaginal surgery. Am J Obstet Gynecol. 1999 Aug;181(2):274-7. 
23. Tanaka M, Sagawa T, Hashimoto M, Mizumoto Y, Yoshimoto H, Yamazaki R, et 
al. Ultrasound-guided culdotomy for vaginal ovarian cystectomy using a renal 
balloon dilator catheter. Ultrasound Obstet Gynecol. 2008 Mar;31(3):342-5. 
24. Tanaka M, Sagawa T, Hashimoto M, Mizumoto Y, Yamazaki R, Myojo S, et al. 
        M Tanaka new transvaginal ovarian cystectomy page 27 
The Culdotomy Two U Procedure for Vaginal Ovarian Cystectomy. Surg Innov. 
2011 Feb 8. 
25. Tanaka M, Sagawa T, Mizumoto Y, Hashimoto M, Yoshimoto H, Yamazaki R, et 
al. Use of laparoscopic support to avoid laparotomy in vaginal ovarian 
cystectomy. J Minim Invasive Gynecol. 2008 May-Jun;15(3):350-4. 
26. Patel MD, Feldstein VA, Lipson SD, Chen DC, Filly RA. Cystic teratomas of the 
ovary: diagnostic value of sonography. AJR Am J Roentgenol. 1998 
Oct;171(4):1061-5. 
27. Cohen L, Sabbagha R. Echo patterns of benign cystic teratomas by transvaginal 
ultrasound. Ultrasound Obstet Gynecol. 1993 Mar 1;3(2):120-3. 
28. BalA, Mohan H, Singh SB, Sehgal A. Malignant transformation in mature cystic 
teratoma of the ovary: report of five cases and review of the literature. Arch 
Gynecol Obstet. 2007 Mar;275(3):179-82. 
29. Yamanaka Y, Tateiwa Y, Miyamoto H, Umemoto Y, Takeuchi Y, Katayama K, et 
al. Preoperative diagnosis of malignant transformation in mature cystic teratoma 
of the ovary. Eur J Gynaecol Oncol. 2005;26(4):391-2.  
30. Mori Y, Nishii H, Takabe K, Shinozaki H, Matsumoto N, Suzuki K, et al. 
        M Tanaka new transvaginal ovarian cystectomy page 28 
Preoperative diagnosis of malignant transformation arising from mature cystic 
teratoma of the ovary. Gynecol Oncol. 2003 Aug;90(2):338-41. 
31. Kawai M, Furuhashi Y, Kano T, Misawa T, Nakashima N, Hattori S, et al. 
Alpha-fetoprotein in malignant germ cell tumors of the ovary. Gynecol Oncol 
1990 Nov;39(2):160-6.  
32. Ferrari MM, Mezzopane R, Bulfoni A, Grijuela B, Carminati R, Ferrazzi E, et al. 
Surgical treatment of ovarian dermoid cysts: a comparison between laparoscopic 
and vaginal removal. Eur J Obstet Gynecol Reprod Biol. 2003 Jul 
1;109(1):88-91.  
33. Thele F, Zygmunt M, Glitsch A, Heidecke CD, Schreiber A. How do 
gynecologists feel about transvaginal NOTES surgery? Endoscopy. 2008 
Jul;40(7):576-80. 
34. Mecke H, Savvas V. Laparoscopic surgery of dermoid cysts—intraoperative 
spillage and complications. Eur J Obstet Gynecol Reprod Biol. 2001 
May;96(1):80-4. 
35. Smorgick N, Barel O, Halperin R, Schneider D, Pansky M. Laparoscopic 
removal of adnexal cysts: is it possible to decrease inadvertent intraoperative 
        M Tanaka new transvaginal ovarian cystectomy page 29 
rupture rate? Am J Obstet Gynecol 2009 Mar;200(3):237 e1-3. 
36. Vergote I, De Brabanter J, Fyles A, Bertelsen K, Einhorn N, Sevelda P, et al. 
Prognostic importance of degree of differentiation and cyst rupture in stage I 
invasive epithelial ovarian carcinoma. Lancet. 2001 Jan 20;357(9251):176-82. 
             Table 1.   Preoperative patient characteristics 
 
     All patients      Vaginal group    Laparoscopic group      p  
                         n=35            n=40 
   
    Age (yrs)            31.5 ± 6.0        28.9± 7.3          0.09 
    Body Mass Index      20.8 ± 3.0        21.7± 3.2         0.21 
    Diameter (cm)        6.1 ± 2.0         6.1 ± 2.4           0.98 
    Nullipara             20(56)           29(73)          0.17 
     
     Nullipara            n=20            n=29 
   
    Age (yrs)           29.0± 5.7        26.6± 6.7           0.20 
    Body Mass Index    20.3 ± 3.5        21.9± 2.8          0.08 
    Diameter (cm)       6.1 ± 1.7         6.2 ± 2.6           0.95 
 
     Pluripara            n=15            n=11 
   
    Age (yrs)           34.9 ± 4.7        34.8± 5.2           0.95 
    Body Mass Index     21.2 ± 2.1        21.1± 4.3          0.93 
    Diameter (cm)       6.1 ± 2.4         6.0 ± 2.1           0.92 
 
   Data are presented as mean ± standard deviation or n (%). 
                 Table 2.   Intraoperative outcomes 
 
                          Vaginal group    Laparoscopic group 
 
    Completion cases           35 (100)         40 (100) 
    Conversion to laparotomy       0 (0)           0 (0) 
    Conversion to laparoscopy       1 (3)  
    Complications                0 (0)           0 (0)  
 
                   Data are presented as n (%). 
 
          Table 3.     Intra- or postoperative outcomes 
                   in the nulliparous and pluriparous classes 
 
    Nullipara         Vaginal group    Laparoscopic group    p  
   
     Operating time (min)  95.5 [74-129]    120 [96-140]     0.15 
     Hb decrease (g/dl)     1.65 ± 0.55      1.61 ± 0.90     0.87 
     CRP Day3 (mg/dl)    1.5 [0.6-2.6]     1.9 [0.4-3.2]     0.22    
 
    Pluripara         Vaginal group    Laparoscopic group    p  
   
    Operating time (min)    80 [63-126]     105 [90-131]     0.19 
    Hb decrease (g/dl)      1.43 ± 0.82      1.63 ± 0.81     0.54 
    CRP Day3 (mg/dl)     1.8 [1.1-2.6]      1.9 [1.3-2.6]     0.26    
     
 Data are presented as median [interquartile range ] or mean ± standard deviation. 
 CRP=C-reactive protein. 
 
Figure 1 .   Procedure of Laparoscopically Supported Vaginal Ovarian 
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